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Mpeancnosue

Lienu n npuHumnel ctaHaapTusauum B Poccniickoin @egepaumun yctaHosneHsl PegepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHU4eckoM perynmpoBaHumny», a npasuna npuMeHeHust HauMoHanbHbIX
ctaHaapToB Poccuitickon Pegepaumm — FMOCT P 1.0—2004 «CtaHgapTusaumsa B Poccuiickon degepauu.
OcHOBHbIE NONOXEHNUsSI»

CBepeHusi o cTaHpapTe

1 MOArOTOBJIEH OTKpbITEIM akuMoHepHbIM 0bLecTBOM «HaydHo-nccnegoBaTenbCknMin LLEHTP KOH-
TPONSA U ANarHoCTUKN TeXHuYeckux cuctem» (OAO «HUL KO ») Ha ocHoBe COGCTBEHHOMO ayTEHTUYHOTO Nepe-
BOAa cTaH4apTa, yKasaHHoro B nyHkTe 4

2 BHECEH TK 119 «HapexHocTb B TEXHUKE»

3 YTBEP>XOEH VI BBEAEH B JEMCTBWE Mpukasom PefeparibHOro areHTcTBa Mo TeXHUYECKoMY pery-
NUpoBaHMio U MeTponorin ot 27 aekabpsa 2007 r. Ne 580-cT

4 HacTosAwmi cTaHaapT MaeHTUYeH MexayHapoaHomy ctangapty MOK 61650:1997 «MeToabl ananusa
HagexHocTu. MeTodbl CpaBHEHWSI MOCTOSIHHLIX MHTEHCUBHOCTEN OTKA30B 1 NapamMeTpoB MoToKa OTKasoB»
(IEC 61650:1997 «Reliability data analysis techniques — Procedures for comparison of two constant failure
rates and two constant failure (event) intensities»).

HaumeHoBaHWe HacTosLero cTaHgapTa U3MeHeHO OTHOCUTENbHO HaUMEHOBaHUA YKa3aHHOTo Mexay-
HapogHoro ctaHgapTa Ans npuseaeHusi B cootsetcTaue ¢ FOCT P 1.5—2004 (noapasnen 3.5).

Mpu NpUMeHeHNU HacTosALLIero cTaHaapTa PEKOMEeHAYEeTCA UCNOMNb30BATb BMECTO CChIIOYHbIX MeXayHa-
pPOAHbLIX CTAHAAPTOB COOTBETCTBYIOLLME UM HalMoHanbHble CTaHAapThl, CBeAeHUS O KOTOPbIX NpuBeAeHbl B
[AOMONHUTENLHOM NpunoxeHun D

5 BBEJEH BMEPBbIE

UHpopmayus 06 UMEHeHUsX K HacmosweMy cmaHOapmy rybrukyemcsi 8 exe2o0Ho usdasaeMom
UHGbopMayUOHHOM yKazamerie «HauyuoHanbHele cmaHOapmbl», @ MeKcm U3MeHeHUU U 10fipasoK — 8 exxeMe-
CSI4HO u30asaeMbix UHGPOPMaUUOHHbIX yKazamerisax « HauyuoHanbHbie cmaHOapmel». B criydae nepecmompa
(3aMeHbl) Uunu ommMeHsl Hacmosiuje2o cmaHdapma coomeemcemayroujee yeedomiieHue 6ydem onybrukoeaHo
8 exemecs4YHo uszdasaeMoM UHbopMalUOHHOM yKkasamerne «HauuoHanbHblie cmaHdapmbi». Coomeemem-
syrowasi UHghopmMauus, yseoMrieHUe U MeKCMbl pasMelaomes makxe 8 UHGopMayUuoHHoU cucmeme oblie-
20 1oJ1b308aHUs1 — Ha ohuyuarisHom calime @edepalibHO20 a2eHmemea rio MmexHU4YeCKoMy peaysiupo8aHuio
u Mempoiioeuu 8 cemu VIHmepHem

© CraHgaptuHdgopm, 2008

HacTosuin ctaHaapT He MOXeT BbITb NOMTHOCTLIO UM YAaCTUUHO BOCMPOM3BEAEH, TUPAXUPOBAH U pac-
npocTpaHeH B KauecTBe oduuMansHOro n3gaHna 6es paspelweHus GeaeparnsHOro areHTCTBa no TeXHUYEeCKo-
MY perynupoBaHmio U MeTponornu
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BBegeHune

Ha npakTuke 4acto BO3HMKaeT HeoBX0oAMMOCTb COMOCTaBUTb XapaKkTepUCTUKN HaJEeXHOCTU CUCTEM U
KOMMOHEHTOB, KOrda eCTb TEXHUYECKUE UMW APpYrie NMPUYUHBI NpeanornaraTb, 4To OHU pasnuyHbl. Hanpumep,
CPaBHUTb HAAEXKHOCTb OOBLEKTOB, U3rOTOBMEHHBIX OAHUM U TEM Xe NPpeanpUsATUEM B pasnuyHble NPOMEXYTKA
BPEeMeHU UK NPousBeeHHbIX pas3nMYHbLIMU NPEAnpUATUAMMN.

MHTEeHCMBHOCTb OTKa30B U NapameTp NoToKa OTKasoB YacTo UCMOMb3YIOT B KAaYeCcTBe nokasaTesnen Ha-
AexXHocTu. HacTosiuid cTaHaapT onuckiBae T MeTobl CpaBHEHUs ABYX HabopoB HabnoaeHuiA, COOTBETCTBYHO-
LLMX NOCTOSIHHON MHTEHCUBHOCT M 0TKa30B/NOCTOSIHHOMY NapameTpy NoToka 0TKa3oB. B ctaHaapTe npuseAeHb!
npUMepbl, UNMIOCTPUPYIOLWUE NPUMEHEHNE METOO0B Ha NpaKTUKe.

[ina npoBepku NpeanonoXeHUa 0 NOCTOSHCTBE MHTEHCUBHOCTN OTKasoB/napameTpa MOTOKA OTKa30B
pekoMeHayeTca npuMeHaTb FOCT P MOK 60605-6 «HapexHocTb B TexHUKe. Kputepun NpoBepKn NocTOSHCTRA
WHTEHCUBHOCTU OTKa30B W NapameTpa NoTOKa OTKA30BY.

B npunoxeHunn A npusegeHel HeobxoanuMble AN NPUMeHeHUs cTaHaapTa Tabnuusl. MatemaTuyeckoe
obocHoBaHWe MeTola NpueeAeHo B NpuUnoxeHUn B, a npumepsbl NnpuMeHeHWsA cTaHgapTa — B NpUnoXxeHumn C.
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HAUMWOHANBHBIW CTAHOAPT POCCUUCKOWU SEOEPALUMN

HapeXHocTb B TeXHUKe

METO[ObI CPABHEHUA NOCTOAHHbLIX MHTEHCUBHOCTEN OTKA3OB
U NAPAMETPOB NOTOKA OTKA3OB

Reliability in techniques.
Procedures for comparison of constant failure rates and constant failure intensities

DaTta BBepeHnsa — 2008—06—01

1 O6nacTb NpUMeHeHunsA

HacToswwi ctangapT ycTaHaBnnsaeT MeTodbl CpaBHeHUs ABYX HabnogaeMbix:

- UHTEHCUBHOCTEN OTKA30B;

- NapameTpoB NOTOKa OTKA30B;

- MIHTEHCUBHOCTe/napamMeTpoB NOTOKA COBLITUIA.

MeToabl NO3BOMAOT YCTAHOBUTbL, MOXKHO 1M CHMTaTb CTATUCTUYECKU CYLLLECTBEHHBIMU PasNMuusa Mexay
AByMs Habopamu HabnroaeHWA.

MpeanonaraeTcs, YTO UHTEPBanbI BpeMeHN 40 0TKa30B, COBLITUIA (Mexay oTKazamu, cobbLITUAMU) He3a-
BUCUMbI U NOAYNHAOTCS 3KCNOHEHUMaIbHOMY pacnpeaeneHuto B TeuyeHue nepuoga HabnogeHui (cymmapHo-
ro BpeMeHW NCTbITaHun).

MpumeyaHue— IT0 NPEANONOKEHNE NOAPA3YMEBAET, YTO MHTEHCMBHOCTB OTKA30B/NapamMeTpa NnoToka oTka-
30B NOCTOSIHHBI.

Kpome Toro, npeanonaraeTcs, YTO UMEHOTCS TEXHUYECKUE UMN UHbIE MPUYUHBI BO3MOXHbBIX pPasnuyni
(ynyJweHmne unn yxyauweHue) Mexay HabniogaeMbiMu XxapakTepucTUkaMmu HaeXHOCTU ABYX CpaBHUBAEMbIX
HabopoB 06bekTOB. HekoTopble NpUMeEpPLI NPUMEHEHUSI ONMUCaHHBLIX METOAOB NPUBEAEHLI B 5.4.

PaspaboTaHHble MeTOAbI ABNAOTCA MeToAaMMU NPOBEPKM M1MNoTes (C 3aaHHbIM YPOBHEM 3HA4YMMOCTH) O
npuHagnexHocTn AByx Habopos HabASHWIA K OAHOM U TOI Xke COBOKYMHOCTW UMM OAHOMY M TOMY Ke npouec-
cy, T.€ MMnoTesbl 0 COBMaAeHUU 3Ha4YeHNA UCTUHHOTO cpeaHero (MaTeMaTUYecKoro OXXuaaHusa) ana 3Tux AByx
Habopos..

n pumMmevyaHmne — MHTEHCUBHOCTL OTKA30B COOTBETCTBYET HEBOCCTaHaBITMBAEMbIM obbekTam n Xapakrepusyet

HapaGoTku Jo OTKa3a. [lapameTp NOTOKA OTKA30B COOTBETCTBYET TOINBKO BOCCTAHABIIMBAEMbIM OGbEKTaM 1 XapakTepusyeT
NPOLECC, ONUCHIBAIOLLMIA NOCNEA0BATENBHOCTL COBLITUI; HAaNpPUMep HAapaBboOTKM MEXY OTKasamu.

MpuBeaeHHbIe B HAacToAWEM cTaHOapTe MeToAbl He OfPaHUYMBAOTCA CPaBHEHUEM UHTEHCUBHOCTEN
napameTpoB NoToka oTka3oB. OHW MOTyT 6bITb NPUMEHEHBI kK ABYM HabopaM HabnoaeHWi nobbix cobbITUN,
A58 KOTOPbIX BbINOJTHAKTCA BbllUEeyNOMAHYThIE NpeAnosioXKeHUA.

MpwumeyaHne—/[Isa Habopa HabniogeHuii MOryT copepXaTtb 3rIeMeHTbl OHOM M TON K& COBOKYNHOCTW MIn
onucbiBaTh O6BEKT B pasnuyHbIX YCNOBUAX (OKPYXalowas cpeaa, Harpyska) unum Tonbko ConocTaBUMble Habopbl cobbITUI
(Hanpumep, aBToMOBUNBHBIE aBapuUn Ha opore).

B HacToAWweM cTaHgapTe npuBeAeHbl YNCNOBBIE MeToAbl U rpaduieckue npoueaypol. Mepuogbl Habnto-
AeHWIA, cooTBeTCTRYOLME ABYM HaBopam, He 0b6si3aTenbHO AOMKHBI BbITb paBHbI, HO €CMU OHU COBMaAaloT,
MeToAbl CUNbHO ynpoLlatoTCA.

Wznanwe opmumnansHoe
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2 HopmaTuBHbIe CCbISNKKN

B HacToseM cTaHaapTe NCMob30BaHa CCblfika Ha CneayoLW i cTaHaapT:

M3K 60050-191:1990 MexayHapoaHblin 3nekTpoTexHudecknin cnosapb. nmasa 191. HagexHocTb u
KayeCcTBO ycrnyr

3 TepmMmuHbI 1 onpeaeneHns

B HacToswem cTaHgapTe npyMeHeHbl TepMuHbl No MOK 60050-191.

4 YcnoBHble 0603HaYeHud

4.1 MepeyeHb 0603HaYEHUN

o — pacyeTHbI ypOBEHb 3HAaYMMOCTH;

o — 3a[1aHHbI YPOBEHb 3HAYNMMOCTU;

A — WCTMHHas MHTEHCMBHOCTb OTKa30B And i-ro Habopa;

D(u) — nHTerpanbHas yHKLMS HOPMUPOBAHHOTO HOpMaribHOTO pacnpegenenus, d(u,) = o;

i — MHAeKc Habopa HabnogeHNA, NPUHUMAaET 3HaYeHnsa 1 unn 2;

f — cTaTUCTUKa F-pacnpeneneHns;

f, — KpUTUYECKOE 3HAYEHNE CTaTUCTUKL F-pacnpeeneHns ans 3a4aHHOro YpoBHS 3HaYNMMOCTU;

F,_, (v4,v,) — KBaHTWNb YPOBHA (1- a)F-pacnpeneneHus ¢ v, u v, cTerneHsaMmn csobobl;

p — oTHoWweHue, p =T, I(T" +T,);

r — obulee KONMMYecTBO OTKAa30B, I = Iy + I3;

r — KOIM4ecTBO OTKa30B i-ro Habopa;

T — cymMMapHasi HapaboTka i-ro Habopa;

u — cTaTUCTUKa HOPMUPOBAHHOTO HOPMarbHOro pacnpeaeneHus;

Ug — KBaHTUIb YPOBHS o0 HOPMUPOBAHHOTO HOPMarbHOro pacrnpeieneHus;

U, — KpUTUYeCcKoe 3HaYeHue Ansi 3a4aHHoro YpOBHS 3HAYUMOCTHW, NONyYeHHOEe Anst HOPMUPO-
BaHHOI0 HOPMaJIbHOro pacnpeaeneHus;

w — WCTUHHOE 3Ha4YeHWe MHTEHCMBHOCTU/MapamMeTpa NoToka oTkasos (CM. 4.2).

M pnmMmevYyaHune — 3HaveHve wB 06LI.I,eM cnyvae Hen3BeCTHO;

~

W — olleHKa MHTEHCBHOCTU/NapamMeTpa NoToka 0TKasoBs ANns / -ro Habopa, W, = ri/T;

Zi — WCTUHHOE 3Ha4YeHne NapamMeTpa NoToka oTkasos ANns i-ro Habopa.

4.2 MpeoGpazoBaHue 0603Ha4YeHUN

Mockonbky MeToAbl HACTOsILLEro cTaHAapTa NPUMEHUMbI K pasnuyHbIM NokasaTensMm HagexHoCTu, B
cTaHgapTe Ucnonb3oBaH obLWMin CUMBON W AN MHTEHCUBHOCTM OTKA30B U NapaMeTpa NoToKa OTKA30B.

CnepgoBaTenbHoO,

- ANSAA UHTEHCUBHOCTU OTKa30B W = ;

- ANS napamMeTpa NoToka OTKa30B W = Z.

5 MNpeanonoxeHus

5.1 MpegnonoxeHusa

KpuTepuin npoBepKku runoTes 0CHOBaH Ha MPeanonoXeHnn, YTo HapaboTKM A0 OTKA30B (MexXay 0Tkaszamu)
He3aBUCUMBbI 1 MOAYMHSIIOTCS 3KCTMOHEHLManbHOMY pacnpeaeneHuno B TedeHne neproga HabnwogeHuni (cym-
MapHoi HapaboTk1). 3TO NpeAnonoXeHWe NnoapasyMeBaeT, YTO MHTEHCUBHOCTL OTKA30B U COOTBETCTBEHHO
napameTp NoToka 0TKa30B MOCTOAHHbI.

Mockonbky NpegnonaraeTcsi, 4TO UMEKOTCA TEXHUYECKAE UMM UHbIE MPUYMHBI BO3SMOXHBIX Pasnnyuni
(ynyyweHuve nnu yxygweHue) mexay xapaktepucTukami HadexHoCTW, COOTBETCTBYIOWMMI ABYM Habopam
CcpaBHMBaeMbIX HabNASHNIA, ANS NPOBEPKN MMMNOTE3 UCMOMb30BaHbl OOHOCTOPOHHUE KpUTEPUN.

5.2 BoccTaHaBnMBaeMble 06 beKTbI

MeToabl NPUMEHNMbI 4T1s1 CPaBHEHWS MapaMeTPOoB NOTOKa 0TKa30B Ha OCHOBe HabnoaeHWin BoccTaHaB-
nrMBaeMbiX 06 bEKTOBR NP YCNOBUW BEINMOMHEHNS B NpeAenax kaXaoro nepuoaa crneayownx npeanonoXkeHnin:

2
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- Bpems UCTbITaHWUI BLIMUCAAIOT Kak HapaboTKy B npouecce UCNbITaHWUI, UCKIoYasa BpemMsa peMoHTa U
Apyrnx npocToes (CM. pucyHok 1);
- BOCCTaHOBINEHHble 06beKTbl MOXHO CYMTATb HOBLIMU.

t1 1 1 t2 1 1 13 | | t4 N
A2 L —
-

T

PucyHok 1 — Mpumep BbaucneHus T, Anst 04HOTO BoccTaHaBnnBaemoro obbekta (™ =t + 1, + {3 + 1)

5.3 HeBoccTaHaBnuMBaeMble 06 bEKThI

MeToabl NPUMEHUMBI ANA CPAaBHEHUSI UHTEHCUBHOCTEN OTKA30B Ha OCHOBe HabnoaeHWI 3a HeBoccTa-
HaBnMBaeMbIMU 06 BLEKTaMU NPY YCIIOBUU BbINMOMNHEHUA B Npeaenax KaXaoro nepuoaa cneayowmx npeanoso-
SKEHWIA:

- BPeMs UCMbITaHUA BEIMMCAIAIOT Kak CyMMy HapaboTok 4o OTkasa 1, Npy OTCYTCTBUM OTKasa, HapaboTok
HeoTka3aBLIMX 06BEKTOB 3a BpeMs HabniogeHui (CM. pUcyHoK 2);

- Bce 06beKTbI NpUHaanexaT K OHON 1 TOM e COBOKYNHOCTU.

t5

—| 3amena t

PucyHok 2 — Mpumep Bbluncrnenust T Ans NsTM HeBoCCTaHABNMBAEMbIX 06bekToB (7" = &, + 1, + {5 + f, + f5)

5.4 Mpumepbl 06EKTOB NPUMEHEHUA

O6bekTamm NPUMEHEHUs on1McaHHbIX METOAOB ABMSIIOTCA cneaylowme: Bce Buabl UHTEHCUBHOCTEN OTKa-
30B KOMMOHEHTOR M MOHTa)HbIX NSIaT; MapamMeTpbl NOTOKa 0TKa30B 060pyaoBaHusl, 06 bEKTOB, CUCTEM, Nepesa-
nyckoB v T.N. MoXHO NpoBoANTL cpaBHeHUe HabnogeHU O4HOIo 1 TOro e 0bbekTa B TeHeHUe pasnuyHbiX
nepuoaoB BpemeHu, 0ObeKTOB O4HOMO BuAA pasnuYHbLIX NpoussoguTeneit unn paboTtalowmx B pasnnmyHbIX
yCcnoBusix, 06 bEKTOB 40 U Nocne MoAepHU3aLmun.

MpwnMedyaHue— CnocobHOCTb CTAaTUCTUKM OBGHAPYXMBATH Pa3nuymst Mexay ABYMsSl MHTEHCUBHOCTSIMU OTKa-
30B, NapamMeTpamMu NOTOKa OTKa30B (COObLITUI) BO3pacTaeT BMECTE C KONMYECTBOM HAbniogaembix COObLITUIA.

6 Tpe6oBaHusl K UICXOAHbLIM AAHHbIM

O ns npumMeHeHna MeToaoB Heo6GX0AMMEbI crieaytoLume AaHHble:
- Habnogaemoe KOIMYECTBO OTKA30B B TeYEHMe ABYX NepuoaoB HabmioaeHWiA r, ur,;
- cymMMapHble HapaBoTku T," 1 T, , COOTBETCTBYIOLIME 3TUM IBYM Nepuoaam;

- 3aQaHHbIN (BbIBPaHHLIN) YPOBEHb 3HAYUMMOCTU o (ecnn TpebyeTcs).
Ecnn Heobxoaumbl AOMONHATENbHBIE UCCNIEA0BaHWUSA CTaTUCTUYECKUX NPeanorioKeHui, To noTpebytoT-
Csl JaHHbIe O BpeMeHU BO3HUKHOBEHUS KaXAoro oTkasa.

7 Metoabl

7.1 O6Lwasn cxema

Hynesas runotesa — MHTEHCUBHOCTM OTKa30B (MapaMeTphbl NOTOKa OTKa308B) pasHbl un Hy: w, = w,,.
AnbTepHaTuUBHas rurnoTesa — w, MeHbllue w, unmH,: w, <w,.

CooTBeTCTBEHHO B 7.2 onncaHbl TOYHbIE U B 06LLEM CllyYae NpUMeHUMbIE MeToA bl NPOBEPKU 3TUX TUNO-
Tes. [1ns pacyeToB gonycKkaeTcs UCMoNb3oBaTh BHOMUanbHoe pacnpeaeneHue (NpU pacyeTax Ha KoMMbloTe-
pe) unun Tabnuupl F-pacnpeaeneHns, NpuBeAeHHbIe B NPUNoXeHnn A.
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Camblii 061K criyvait, korga BpeMst UCrblTaHWi Ans AByX HabopoB HabnoaeHWA 0aUHaKoBOo (T1* = TZ* )s
paccMmoTpeH B 7.3. PeaynbTaTt MoxeT BbITb NofyyeH rpadudeckumn metogamu 6e3 BelYMCreHWA NN B KONK-
YeCTBEHHOM BUAe NoCcpeCcTBOM OUYeHb MPOCTbIX M TOMHBIX hopMyn.

7.2 TouHbIN MeTOq

MeToa npumeHnm B cniydasxT," =T, uT" = T, .

7.2.1 Ucnonb3oBaHue 6MHOMUaNLHOro pacnpegeneHus

a) OnpepensioT ry TaK, YToObI

no_~ _hh _

f =wy < i = Ws.
b) Bbeuucnsaiorr:
r=r+n.
¢) Boeluncnsior p:
T +T;

d) Boeluncnsatot YPOBEHb 3Ha4YNMOCTU o, NCNONb3yA 61MHOMMWanbHoe pacnpegeneHune:

o= i[;]p*m —p)y (1)
x=0

ry_ r!
rAe x) (r—x)x!

e) lMpuHUMatoT peLleHne B COOTBETCTBUM C KPUTEPUAMUN, NpUBedeHHbIMU B Tabnuue 1 4nsa 3agaHHoro
YPOBHSA 3HAYUMOCTU Ot

Ecnu ypoBeHb 3HaUMMOCTU o, He 3aaH, TO AN OTHOCUTENbHO MarbiX 3HaYeHu o, Hanpumep o = 0,05
(5 %), NpUHUMALOT pelleHne — wy < W,

UeM MeHbLUE o, TEM MeHbLLE BEPOSITHOCTL TOTO, YTO 3TO 3aKIMHYEHUE MOXKET OblTb HEBEPHBIM.

M pnMmevYyaHune — ypOBeHb 3Ha4YNMMOCTU MOXHO TaKxXe onpeaenntb, UCNorb3yA TaGJ'IVILI,bI WUnu Kpueble ans 6UHO-
MUanbHOro pacnpeaeneHnsa ¢ npuMeHeHnemM MHTepnonsaunn.

Tabnwuya 1— Kpurepum npuHsTUSI pELIEHUS] HA OCHOBE BUHOMMANBLHOIO pacrnpeaeneHnst

PesynbTar cpaBHeHust o 1 o, PeweHve
o< Qo Wi < Wy
o> Qo Wi =Wy

7.2.2 Ucnonb3oBaHue F-pacnpegeneHus

SksuBarneHTHeIn oopmyrie (1) anbTepHaTUBHBLIA METOA BbIMUCIIEHWNS 0. COCTOUT B CreayoLem:
a) Bobluucngior f:

n

f=—2.1.
n+1 7,

b) HaxopsaTf, no tabnunuam F-pacnpeaenedus. Ans (1 — a,) = 0,90 ncnonbsyoT 1abnuuy A.1 (npunoxe-
Hue A), a ans (1 — ay) = 0,95 — Tabnuuy A.2 (npunoxeHue A).
fe=F —aO(V1, Vz),
roev, = 2(r, + 1);
V, =21,
c) MpuHUMaloT pelleHne B COOTBETCTBUM C KpUTEPUSAMMN, NPUBEAEHHBIMK B Tabnuue 2.
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Tabnwuua 2— Kputepuii NpUHATUA pelleHUsi Ha OCHOBe F-pacnpepenexHus

PeaynbTar cpasHenus fu f Pewiexune
f>1, wq < w,
f<fe Wi =w,

O6bI4HO pekoMeHAYHTCS YPOBHN 3HAYUMOCTU oy = 5 % U 10 %, COOTBETCTBYIOWIME KBAHTUIIIO YPOBHSA
(1= 0yp) (0,95 1nn 0,90) F-pacnpeaeneHus.
7.3 MeToabl, npUMeHsieMble Benyvae Ty =T,

7.3.1 Ipadmyeckun metopn r < 250

a) OnpenensioT ry TaK, uTobbl r, <r,;

b) Bulumcnawt r=r, +ry;

c) OnpeaenaoT NONoXeHWe ToUKK (r = r,) Ha pucyHke A.1 (ecnn 4 < r <130) unn Ha pucyHke A.2 (ecnu
110 <r < 250) npunoxeHuss A 1 0TMeYaloT NOMNOXKEHNE TOUKU (BbILLE UMW HUKE) OTHOCUTENMBHO KPUBOI ANS
YCTaHOBMEHHOI0 YPOBHSA 3HAYUMOCTH 0Ly,

d) MNpuHUMaloT peLleHne B COOTBETCTBUM C KpUTEPUAMA, NPUBEAEHHBIMU B Tabnuue 3.

Tabnwnuya 3— Kputepun pelueHusi Ha ocHOBe puUcyHkoB A.1, A.2 (MpunoxeHue A)

B3saumHoe pacnonoxexue Touku (r, r,) v
. Pewenue
KPMBOW oy
Touka (r, r,) HWXe KPUBOW o Wi < ws
Touka (r, r,) BblLIE KPUBOW o wWi=w,

MpumedaHue— DakTUHECKUIi YPOBEHD 3HAYMMOCTHU MOXKET GbITb NPUBIMIKEHHO OLEHEH C NPUMEHEHVNEM WH-
TEPNOnsiLMN MeXay KPUBLIMM.

7.3.2 MpubnunxeHHbIA MeTOA, NPUMEHSIEMbIN B Clly4yae r > 8
a) OnpegensioT ry TaK, 4Tobbl ry <r,;
b) BbluucnsioT u:

u:U1+U2, (2)
2

=h-n-1
roe u, =t

¢) MpuHUMaloT pellieHne B COOTBETCTBUN C KpUTEPUEM, NpUBEAEHHLIM B Tabnuue 4, UcNonb3ys u, n3
Tabnuubl 5.

Tabnwuuya 4 — Kputepuit pelueHnss Ha OCHOBE HOPMWPOBAHHOIO HOPMArIbHOMO pacnpeaeneHns

Ycnosue PeweHune
U > u_c ypOBHEM 3HAYMMOCTH o w1 <w,
U < u_ C ypOBHEM 3HAYUMOCTH o, wi=w,

Tab6nwuuya 5 — YpoBHM 3HAUUMOCTU (OAHOCTOPOHHME) NP UCTNONBb30BAHUN HOPMMPOBAHHONO HOPMAIILHOTO pacnpese-
nexus

YpoBeHb 3HAUMMOCTH ay, Yo 0,1 0,25 0,5 1,0 2,5 5,0 10,0
Kputnieckoe sHavenme u, 3,09 2,81 2,58 2,33 1,96 1,65 1,28

MpumeyaHune— GakTMHECKUit YPOBEHb 3HAYUMOCTU MOXKET GbITb OMPEAEneH C NOMOLLLI0 HOPMUPOBAHHOTO
HOPManbHOro pacripegeneHusi.
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Ta6nuubl u rpadmku Ans cpaBHeHUs ABYX UHTEHCUBHOCTENA OTKa30B
Unu napamMeTpoB NOTOKOB OTKa30B B cnyvae T, =T,

MpwunoxeHune A

(cnpaBo4Hoe)

Tabnuubl F-pacnpepeneHus.

MpwuMedyaHune— [JaHHOe NpUNoXxXeHne OTHOCUTCAK7.2.21 7.3.

Tab6nuuya A1— Keantunu F-pacripepenermst yposhsi 0,90 [Fy g, (v, v,)]

V1

V.,
’ 2 4 6 8 10 20 30 40 60 120 0
2 9,00 9,24 9,33 9,37 9,39 9,44 9,46 9,47 9,47 9,48 9,49
4 4,32 4,11 4,01 3,95 3,92 3,84 3,82 3,80 3,79 3,78 3,76
6 3,46 3,18 3,05 2,98 2,94 2,84 2,80 2,78 2,76 2,74 2,72
8 3,11 2,81 2,67 2,59 2,54 2,42 2,38 2,36 2,34 2,32 2,29
10 2,92 2,61 2,46 2,38 2,32 2,20 2,16 2,13 2,11 2,08 2,06
12 2,81 2,48 2,33 2,24 2,19 2,06 2,01 1,99 1,96 1,93 1,90
14 2,73 2,39 2,24 2,15 2,10 1,96 1,91 1,89 1,86 1,83 1,80
16 2,67 2,33 2,18 2,09 2,03 1,89 1,84 1,81 1,78 1,75 1,72
18 2,62 2,29 2,13 2,04 1,98 1,84 1,78 1,75 1,72 1,69 1,66
20 2,59 2,25 2,09 2,00 1,94 1,79 1,74 1,71 1,68 1,64 1,61
30 2,49 2,14 1,98 1,88 1,82 1,67 1,61 1,57 1,54 1,50 1,46
40 2,44 2,09 1,93 1,83 1,76 1,61 1,54 1,51 1,47 1,42 1,38
60 2,39 2,04 1,87 1,77 1,71 1,54 1,48 1,44 1,40 1,35 1,29
120 2,35 1,99 1,82 1,72 1,65 1,48 1,41 1,37 1,32 1,26 1,19
© 2,30 1,94 1,77 1,67 1,60 1,42 1,34 1,30 1,24 1,17 1,00
Tab6nuuya A2— Keantunu F-pacnpepenenust yposHsi 0,95 [F oo (vy, v,)]
V1
V2
2 4 6 8 10 20 30 40 60 120 w0

2 19,00 19,25 19,33 19,37 19,40 19,45 19,46 19,47 19,48 19,49 19,50
4 6,94 6,39 6,16 6,04 5,96 5,80 5,75 572 5,69 5,66 5,63
6 5,14 4,53 4,28 4,15 4,06 3,87 3,81 3,77 3,74 3,70 3,67

8 4,46 3,84 3,58 3,44 3,35 3,15 3,08 3,04 3,01 2,97 2,93
10 4,10 3,48 3,22 3,07 2,98 2,77 2,70 2,66 2,62 2,58 2,54
12 3,89 3,26 3,00 2,85 2,75 2,54 2,47 2,43 2,38 2,34 2,30
14 3,74 3,11 2,85 2,70 2,60 2,39 2,31 2,27 2,22 2,18 2,13
16 3,63 3,01 2,74 2,59 2,49 2,28 2,19 2,15 2,11 2,086 2,01
18 3,55 2,93 2,66 2,51 2,41 2,19 2,11 2,06 2,02 1,97 1,92
20 3,49 2,87 2,60 2,45 2,35 2,12 2,04 1,99 1,95 1,90 1,84
30 3,32 2,69 2,42 2,27 2,16 1,93 1,84 1,79 1,74 1,68 1,62
40 3,23 2,61 2,34 2,18 2,08 1,84 1,74 1,69 1,64 1,58 1,51
60 3,15 2,53 2,25 2,10 1,99 1,75 1,65 1,59 1,53 1,47 1,39

120 3,07 2,45 2,18 2,02 1,91 1,66 1,55 1,49 1,43 1,35 1,25
© 3,00 2,37 2,10 1,94 1,83 1,57 1,46 1,39 1,32 1,22 1,00

JInHenHasa nHTepnonsaums AN NPOMEXYTOYHbIX 3HAYEHUI ABMSETCH AOCTaTOYHO TOYHOW.
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PucyHok A.1 — CpaBHeHue ABYX UHTEHCMBHOCTEM 0TKa30B (NapaMeTpoB NoToka oTkazos) ana Ty = T,. YpoBHU 3HAUM-
mMocTn 10 %; 5 %; 1 %; 0,1 %;4 <r <130
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Pucynok A.2 — CpaBHeHune AByX MHTEHCMBHOCTEl OTKa30B (NapaMeTpoB noToka oTkazos) ana T;" = T, YpoBHU 3Haum-
MOCTU 10 %; 5 %; 1 %; 0,1 %; 110 <r <250
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MpunoxeHne B
(cnpaBo4Hoe)

MaTtemaTtu4yeckoe o60cHOBaHUue

B.1 MmnoTe3bl n pacyeTHble hopmMynbl Ans obwero cnyvasn (I =T, vnuT," = T,)
rwnotesbl Hy: wy = wouHy o wy <w,. Kputepuii aBnseTes 0aHOCTOPOHHUM BUHOMMWANBHBIM KPUTEPUEM B COOTBET-
cTBum ¢ chopmynow (1) 7.2.1 (cm. [1]).
B cnyuae asyctoponHero kputepust Hy: wy = w, nHy: wy # w,. B aTom cniysae BmecTo (1) Heobxoanmo nenons3so-
BaTb cneayoulyo popmyny
a.(r
o = i{ j[p*m —p) T+ (1=p) P, (1a)
x=0\X
B.2 MmnoTesbl n pacveTHbie popmynbignaly =T,
Mvnotesbl Hy: wy =w,nH,: w, <w,. YpaBHenus (2) B 7.3.2 ocHoBaHbl Ha [1]n [2]. Onsr > 10 npubnuxerne sens-

eTCH 4OCTaTOYHO TOUHBIM.
KpuBble Ha pycyHkax A.1u A.2 (npunoxeHne A) npeacTaensoT coboli pelweHne ypaBHeH st (2) OTHOCUTENbHO

ry=r(u, r).
PelwweHune nmeet BUA;:
r—=1-u,lr - u*
| A— r_1_u‘\/F L — I
n=—-,r—— nE=————
2 2
Ha pucyrkax A.1un A.2 nsoBpaxeH rpadmk yHKUMM r,(r):
n+r
=241 ) = n{r)

ANt PUKCNPOBAHHBIX 3HAYEHUN U = U, COOTBETCTBYIOWMX PUKCMPOBAHHBIM 3HAYEHNAM 0. (CM. 7.3.2 Tabnnuy 5).
[ns ABYCTOPOHHETO KPUTEPUS 3HAYEHUS Ol SIBMSIOTCA YABOEHHbBIMW 3HAYEHNSIMM MO OTHOLLEHMIO K 3HAYEHUAM, MPK-
BeJeHHbIM B Tabnuue 5, u namensiiotes o1 0,2 % a0 20,0 %.
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MpunoxeHne C
(cnpaBouHoe)

Mpumephbl

C.1 Npumep 1. NpnumeHenne 7.2
Ha6nogenna. [na Boccranasnueaemoro 06opyaoBanms Tuna A cymmapHoe Bpemsi ucnoitabuii 7, = 1 rog, konu-

4eCcTBO OTKA30B 1y = 1.
Ins BoccTanasnmeaemoro o6opyaoBalus Tuna B cymmapHoe Bpemsi ucnbiTanui T, = 2 roaa, Konm4ecTBO OTKA30B

r,=9.
2
Bonpoc. 3HaunTenbHo N HUXE NapaMeTp NoToKa OTKa3oB Ans o6opyaoBaHms Tuna A, Yem ans obopygosaHus

TMna B npu ypoBHe aHauumoctu 5 % (o = 0,05).
OTBeT. Bbiuncnenus:

%=j=21<%=g =4,5=22,
1 T 2
r=r+rn=1+9=10,
-1
p * PR
T'+T, 3

MpumeHeHue ypaeHeHus (1) gaet
a =0,104 = 10,4 %.
Mockonbky o = 0,104, oy = 0,051 o > 0y B COOTBETCTBUM C TABNULEN 1 MOXHO 3aKII0HNTb, 4TO
W1 = Wo NN Z4 = Z5.
Takum obpaszom, ob6opygoBaHme Tna A He nmeeT Bonee HU3KOro NnapameTpa NOTOKa 0TKa30B, YeM 06opyaoBaHue

Tvna B npu ypoBHe 3Ha4mmoctn 5 %.
ToT xe camblii pe3ynbTaT MoOxeT OblTb MONyYeH C UCMONb3OBAHWEM KBaHTUNS F-pacnpedeneHusi ypoBHS

(1 —0,05) = 0,95 [cm. Tabnuuy A.2 (npunoxexne A)).
Bblumncnenue f:

f=——10—- =225

9
1+1

N[ =

Boiuncnenve £
fC = F1_Q(V1, V2) = 2v93v
rae vq=2(1+1) =4,
vy =2-9=18;
1-0a=0,95.
B cootBeTcTBUM C TABNMUEN 2 runoTesa w, = W, NNz, = Z,He MOXET BbiTb OTKNOHeHa, nockonbky f = 2,25, f, = 2,93
u f<f,npn ypoBHe sHaummocTn 5 %.
C.2 Mpwumep 2. NMpumeHeHne 7.3.1 (CM. Npumep, NpeacTaBneHHbIl Ha pucyHke A.1)
C.3 Mpwumep 3.MpumeHeHne 7.3.2
Ha6nropenna. 77 =T,;r = 1;r,=7.
Bonpoc. CylecTByeT i 3Ha4MMoe pasnnyne Mexay wy W w, Npu YpOBHE 3Ha4NMOCTH oy = 5 %.
Bblumncnenus:

OTBeT. [pun ypoeHe 3HaummocTn 5 % B cooTBeTCTBUM C Tabnuuen 5 u, = 1,65. Mockonbky U > U, B COOTBETCTBUN C

Tabnuuei 4 MOXHO caenaTh BbIBOA, YTO
w1 < Wo.



FOCT P M3K 61650—2007

daKTN4eCKMM YPOBEHb 3HAYMMOCTU o
a=®(u,) = 3,44 % (TouHOe 3Ha4eHne o = 3,52 %).

C.4 Mpumep 4. NMpumeHeHune 7.3.2 (cMm. npumMep, NpeacTaBneHHbIV Ha pucyHke A.1)

Hwxe npueegeHbl BblYUCIEHUA, COOTBETCTBYHOLLMNE rpadnyecKoMy Npumepy.

Habnoaenna. KoMmnoHeHTbl HenpepbiBHOro npouasoacTtea (1000 wT.) NOABEPrHYTbl UCMNbITAHUAM NPY BbICOKOMN
Temnepartype B TedeHne 1000 4. N3 Hnx 20 oTkasaBLLMX KOMNOHEHTOB BbINTM HEMeANeHHO 3aMEHEHb!.

1000 KOMMNOHEHTOB, U3rOTOBNEHHbIX MNPY HoMnee BbICOKOM Ka4eCTBe NPON3BOACTBA, NOABEPIHYThl TAKUM Xe UCMbITa-
HUAM Npv BbICOKOW TemnepaTtype B TedeHne 1000 v, wecTb 0TKa3aBLWMNX KOMMNOHEHTOB ObINN HEMEANEHHO 3aMEHEHbI.

Takum obpasom, T;" = T, = 108 yacos; ry =6;r,=20.

Bonpoc. O6ecneunBaeT M HOBOE NPOM3BOACTBO 3HAUUTENBHO Bonee BbICOKYo 6€30TKasHOCTb KOMIMOHEHTOR NpW
ypoBHe 3Ha4nmmMmocTn o = 1 %.

Boiumcnenus: u, = 2,55; u, = 2,64, u = 2,59 >u_ = 2,33.

OTtBeT. [py ypoBHe 3Ha4umocTn 1 % B COOTBETCTBUM C TAOBNMLUEN 4 MOXHO cAaenaTth BbIBOA, HYTO

Wi < Wo NN Iy < Ao.

JTO 03HAYaET, YTO HOBOE NPOU3BOACTBO CYLLECTBEHHO NOBbILLaeT 6€30TKA3HOCTb KOMMOHEHTOB.
daKT4eCKMM YPOBEHb 3HAYMMOCTH oL

a =0 (u,) = 0,47 % (TouHoe 3HaveHve a = 0,468 %).

10
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MpunoxeHne D
(cnpaBo4Hoe)

CBefeHUA 0 cOOTBETCTBMU HaLMOHanbHOro cTaHpapTa Poccuitckon degepauum

Ta6nwuua D.1

CCbINTOYHOMY MeXAyHapO4HOMY CTaHAapTy

0O603HavYeHre CChINOYHOrO
MeXayHapoaHoro ctaHgapTa

0O60o3Ha4YeHne U HaMMEHOBaHUE COOTBETCTBYIOLLErO HALMOHANMBHOIO cTaHaapTa Poccuiickon
depepauun

M3K 60050-191:1990

*

* COOTBETCTBYIOLLMIA HALUMOHANbHbIV CTaHAapT OTCYTCTBYeET. MockonbKy si3bikn MOK 60050-191 BKrovaloT pycckui,
pekomeHayeTcs HenocpeacTBeHHoe npumeHeHne MOK 60050-191.
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